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ABSTRACT 



An online character entry device which enables a stable 
specified operation to be implemented without necessity of 
entry of specific stroke or provision of button switch and 
with condition that increase of processing amount is not 
much. There is formed a point from which a pen point does 
not shift during more than prescribed the time interval 
within the stroke of the entry character (hereinafter referring 
to stopping point), and there is provided a first stopping 
point detecting section for detecting the stopping point 
within the entry character, and a relevance word retrieval 
section for retrieving the relevance word using detection 
result of existence of the stopping point and recognition 
result concerning entry character, thus executing specified 
operation (for example, outputting formal name of company 
from abbreviation entry) prescribed beforehand. 

10 Claims, 12 Drawing Sheets 
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ONLINE CHARACTER ENTRY DEVICE 

BACKGROUND OF THE INVENTION 

The present invention relates to an online character entry 
device in which hand-written character is inputted by online 
processing in use for an electronic notebook or a pen- 
computer. 

DESCRIPTION OF THE PRIOR ART 

In the conventional online character entry device, which 
causes hand-written character to be inputted due to online 
processing by using a pen, if it is capable of performing an 
abbreviation entry, the user of the online character entry 
device can implement entry of the character efficiently. The 
abbreviation entry is that the user does not input whole 
image of the character string, the commands, or the graphics 
which are in use repeatedly, but inputs prescribed simple 
image corresponding thereto. Further, if the user can imple- 
ment elimination of stroke and so forth which are inputted 
erroneously, by simple operation, the operation is more 
efficient. Incidentally, the stroke denotes a figured line from 
pen-down to pen-up. 

One example in which the abbreviation entry is capable of 
being realized is described in the Japanese Patent Applica- 
tion Laid-Open No. HEI 06-332610 (hereinafter referring to 
a first conventional example). Another example in which the 
elimination method for stroke and so forth is described in the 
Japanese Patent Application Laid-Open No. HEI 06-19615 
(hereinafter referring to a second conventional example). 

In the first conventional example, the user inputs before- 
hand a stroke (hereinafter referring to identification stroke) 
with prescribed specific configuration which means that it is 
abbreviation entry, in addition to recognizable character 
pattern such as alphabets simultaneously. When a recogni- 
tion result concerning the recognizable character pattern is 
obtained, the character string or commands or the like which 
are registered beforehand corresponding to character code of 
the recognition result are outputted. 

FIG. 1 is a block diagram showing a first conventional 
example. Referring to FIG. 1, the first conventional example 
includes a character entry unit 7, a data processor 8 which 
operates depend upon a program control, a storing unit 9 for 
storing information, and an output unit consisting of a 
display means and a printer. 

The character entry unit 7 which consists of a tablet and 
so forth cause a stroke pattern which is a row of coordinate 
points sampled with fixed time interval concerning respec- 
tive strokes of characters inputted to be stored into the 
storing unit 9. The storing unit 9 consists of a stroke storing 
section 901 and a relevance word correspondence storing 
section 902. The stroke storing section 901 stores a stroke 
pattern transferred from the character entry unit 7. The 
relevance word correspondence storing section 902 causes a 
pair of character string or commands or the like (hereinafter 
referring to relevance word) which becomes object of abbre- 
viation entry and a character code corresponding thereto to 
be stored. 

The data processing unit 8 consists of an identification 
stroke detecting section 801, an identification stroke elimi- 
nating section 802, a character recognizing section 803, and 
a relevance word retrieval section 804. The identification 
stroke detecting section 801 examines whether or not the 
identification stroke exists in the stroke pattern group stored 
in the stroke storing section 901, thus transferring the signal 
representing the result thereof (hereinafter referring to detec- 
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tion signal) both to the identification stroke eliminating 
section 802 and the relevance word retrieval section 804. 
The identification stroke eliminating section 802 determines 
whether or not it causes the stroke pattern to be eliminated 
based upon value of the detection signal transferred from the 
identification stroke detecting section 801, thus eliminating 
it if necessary. The character recognizing section 803 imple- 
ments character recognition concerning the stroke pattern 
group transmitted from the identification stroke eliminating 
section 802. The relevance word retrieval section 804, when 
the detection signal from the identification stroke detecting 
section 801 is ON, separates relevance word corresponding 
to the character code of the character recognizing section 
803 from the relevance word correspondence storing section 
902. 

Next, operation thereof is described by using FIGS. 1, 2, 
and 3. FIG. 2 is a flow chart showing operation of the first 
conventional example. FIG. 3 is a view showing an entry 
example of the first conventional example. The stroke stor- 
ing section 901 stores a stroke pattern group for one char- 
acter which is transferred from the character entry unit 7 
(STEP CI). The identification stroke detecting section 801 
detects an identification stroke among the stroke pattern 
group stored in the stroke storing section 901 (STEP C2), 
before transmitting the detection signal both to the identi- 
fication stroke eliminating section 802 and the relevance 
word retrieval section 804. By way of the identification 
stroke, for example, as a stroke S14 shown in FIG. 3, the 
stroke whose shape is O (a circle), and which is written 
down so as to envelope remaining stroke group is used. 
When the identification stroke is detected, the detection 
signal becomes ON (STEP C3). When the identification 
stroke is not detected, the detection signal becomes OFF 
(STEPC5). The identification stroke eliminating section 802 
inputs therein the stroke pattern group stored in the stroke 
storing section 901 and the detection signal from the iden- 
tification stroke detecting section 801. Further, the identifi- 
cation stroke eliminating section 802, when the detection 
signal is ON, eliminates the stroke pattern corresponding to 
the identification stroke from the stroke pattern group, thus 
transferring remaining stroke pattern to (he character recog- 
nizing section 803(STEP C4). Furthermore, the identifica- 
tion stroke eliminating section 802, when the detection 
signal is OFF, transfers the stroke pattern group to the 
character recognizing section 803 as it is. In the case of FIG. 
3, the stroke patterns corresponding both to the strokes Sll, 
S12, and S13 are transferred to the character recognizing 
section 803. The character recognizing section 803 imple- 
ments character recognition concerning the stroke pattern 
group transferred from the identification stroke eliminating 
section 802, thus transferring character code of the recog- 
nition result to relevance word retrieval section 804 (STEP 
C6). The relevance word retrieval section 804 receives the 
detection signal transferred from the identification stroke 
detecting section 801 and the character code from the 
character recognizing section 803, when the detection signal 
is ON, separating from the relevance word correspondence 
storing section to transfer the relevance word corresponding 
to the received character code to the output unit 4 (STEPs 
C8, C9). While when there is no relevance word correspond- 
ing thereto, or the detection signal is OFF, thus transferring 
the character code of the recognition result to the output unit 
4 (STEP C10). 

In the second conventional example, the user can elimi- 
nate the stroke which is inputted erroneously in such a way 
that it causes figured tine (hereinafter referring to as iden- 
tification partial stroke) with prescribed shape written con- 
tinuously as it stands pen-down to be inputted therein. 
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FIG. 4 is a block diagram showing a second conventional Because in the first example, processing for detecting the 

example. Referring to FIG. 4, the device of the second identification stroke, and further processing for eliminating 

conventional example includes a character entry unit 7, a the identification stroke in the recognition processing are 

data processing unit 11 which operates due to program required. In the second conventional example, processing 

control, a storing unit 12 for storing information, and an 5 f or detecting the identification partial stroke is required, 

output unit 10 consisting of a display means and printer and ^ ^ pro51em ^ thal stabilized operation is incapable 

50 ^ ort ^* , r , „ of being implemented. 

The character entry unit 7 is the same as fcat of the first ^ ^ m ^ idemification slroke 

conventional example, therefore description thereof is omit- .•j.„.,c„.,;„„ r ,„i,„ „_ a;k~,u .„ a.,.^ 

ted. The storing unit 12 comprises a stake storing section „ ° r *» identificaUon partial stioke are difficult to detect 

1201. The stroke storing section 1201 stores the stroke 10 because shape thereof is unstable, 

pattern transferred from the stroke eliminating section 1102. SUMMARY OF THE INVENTION 

The data processing unit 11 includes an identification , n ^ of me foregoing> it ^ an objec , of me mve nuon 

partial stroke detecting section 1101, a stroke eliminating (Q ^ aQ on]ine character eDtty device which does no , 

section 1102, and a character recognizing section 803. The J5 Decessitate ent of the mc stroke and does not have 

identification partial stroke detecting section 1101 examines much amoum of mcessi and is able of tap i eiI1 enting 

whether or not the stroke pattern transferred from the coneclion of the ^tote and stable abbreviation entry, 

character entry unit 7 includes the identification partial , n Qne m m tQ be described ^ rf 

stroke, thus transferring signal indicating resuh thereof k iUustration of the invention, an online character 

(hereinafter referring to as elimination signal) to the stroke _ rt 4 *\ . . . . . M , t . . „ . . 

V uvn,maii W ivivuiug , 20 entry device, in which hand* written character is inputted by 

eliminating section 1102. The stroke eliminating section ./ . . , . . . . . r . J 

^ttl 6 . . . . , & „ online processing, mcludes a stopping point detecting sec- 

1102 determines whether or not it causes the stroke pattern . r j . *■ . • . r u- u •« 

. . . . . 4 . j- . i tion for detecting a stopping point from which a pen point 

to be stored in the stroke storing section according to value , t ... , f . f 6r ... . , r 

r \_ .. . „. . ™ f # - . does not shift during the prescribed time period within a 

of the elimination signal. The character recognizing section . . . r . i. 

. 4l _ , . stroke, and a specified operation section for executing a 

803 implements recognition concerning the stroke pattern _ e . ' *. \. , , f , , , ~ 

■ * . « , . t . -* ni r 25 speafied operation prescribed beforehand when the stop- 
group stored in the stroke storing section 1201. K . . r , /. r 
. . , . . & ~ j f . . P m S P oint 15 detected. 
Next, operation thereof is described referring to FIGS. 4, » , , . , . . . . f 
j V * a u . i_ *■ r In another arrangement to be described below by way of 
5, and 6. FIG. 5 is a flow chart showing operation of the . . ... t f. r «.. ,. . , 

. , . xnr> *> example in illustration of the invention, an online character 

second conventional example. FIG. 6 is a view showing an * j . •„ « „ , . 

. f 4 . F , . , %u entry device, in which hand- written character is inputted by 
entry example of the second conventional example. The , n ' . . . , , . t . t \. 3 
1 „ v . _ - « , . t t .j r , 3 0 online processing, includes a stopping point detecting sec- 
stroke pattern is transferred both to the identification partial 4 . f j ♦ *• • * . ■ * * f u* u 
" , j 4 \_. * t , Uon for detecting existing of a stopping point from which a 
stroke detecting section 1101 and the stroke eliminating . t , . . *n j ■ .if w^a • j 
- 6 # . , _ , *♦ t tv ■ a *-fi pen point does not shift during the prescribed time period 
section 1102 from the character entry umt 7. The identifi- F . . ™ . . , f 6 . f c £ 

i ♦ i uni ™«,„-™ within the stroke and for measuring stopping time of the pen 

cation partial stroke detecting section 1101 examines . . . a , r 

whether or not the stroke pattern includes the identification 35 P om !^ d a s P« fifid ^ZfZ^TZ 

partialstroke(SlEPD2).By way of the identification partial 35 speafied operation prescribed beforehand m ^ answer to the 

stroke, for example, l-rotationd loops as shown m the ^topprng time when die stopping pomt is detec ed. 

stroke S17 of FIG 6isinuse. When the identification partial . Thc^ above and further object and novel features of the 

stroke is involved in the stroke pattern, the stroke pattern is mvenhon will be more fuUy understood from the following 

transferred to the stroke eliminating section 1102 while „ det f lle L d description when the same is read m connection 

being ON of the elimination signal. When the identification ^ lhe accompanying drawings. It should be expressly 

partial stroke is not involved in the stroke pattern, the stroke understood, however, that the drawings are for purpose of 

pattern is transferred while being OFF of the elimination Oration only and are not intended as a definit.on of the 

signal. The stroke eliminating section 1102, when the elimi- hmits of the inventl0n - 

nation signal is OFF, stores the stroke pattern transferred 45 BRIEF DESCRIPTION OF THE DRAWINGS 

from the character entry unit 7 in the stroke storing section FIG. 1 is a block diagram showing a first conventional 

1201. While when the elimination signal is ON, the stroke example* 

pattern is eliminated (STEP D3), thus being not stored in the * • a i_ . u r .u c , 

F V . . v .- ft - nT r -L . , j * FIG. 2 is a flow chart showing an operation of the first 

stroke storing section 1201. When the stroke corresponding , , 

. . . , /0 — n . v, conventional example; 

to one character is inputted (STEP D4), the character rec- c n ^. - . ic.lc* 

• • D/vi *L i _ 4 ^ u * — 3U FIG. 3 is a view showing an entry example of the first 

ognizing section 803 implements character recognition con- . & 3 v 

ceming the stroke pattern group stored in the stroke storing conventional example; 

section 1201 (STEP C6), thus transferring character code of FIG. 4 is a block diagram showing a second conventional 

the recognition result to the output unit 10 (STEP D5). In the example; 

case of FIG. 6, the stroke S17 is eliminated, the recognition 55 F" 10 - 5 is a flow chart showing an operation of the second 

is implemented concerning respective stroke patterns for conventional example; 

another strokes S15, S16, S18 t and S19. FIG. 6 is a view showing an entry example of the second 

The first problem is that since the identification stroke conventional, 

with prescribed configuration or the identification partial FIG. 7 is a block diagram shoring a first configuration 

stroke with the same should be inputted, a burden is required 50 according to the present invention; 

to the user. FIG. 8 is a flow chart showing an operation of the first 

Because in the first conventional example, the abbrevia- configuration of the present invention; 

tion entry is implemented using the identification stroke, and FIG. 9 is a view showing an entry example of the first 

in the second conventional example, elimination of the configuration of the present invention; 

stroke is implemented using the identification partial stroke. 65 FIG. 10 is a view showing an image of data stored in a 

The second problem is that amount of processing increase relevance word correspondence storing section 302 of the 

in quantity. first configuration of the present invention; 
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FIG. 11 is a block diagram showing a second embodiment nition system in which a representative stroke obtained due 

of the present invention; to clustering concerning respective both to directional char- 

FIG. 12 is a flow chart showing an operation of the second acteristic and positional characteristic of the stroke that is 

embodiment of the present invention; and described in the paper (hereinafter referring to citation 

FTG. 13 is a view showing an entry example of the second 5 document (1)) published entitled "On-Line Character Rec- 

embodiment of the present invention. ognition Using Common Stroke Pattern Made by Clustering 

Method" [The Institute of Electronics, information and 

DETA ILED DESCRIPTION OF THE Communication Engineers- 1996 Parers of Speech of System 

PREFERRED EMBODIMENT Society], pp 372, 1996 September (STEP A5), before trans- 

Apreferred embodiment of the present invention will now 10 ferrin S the character code of recognition result to the rel- 

be described in detail referring to the accompanying draw- cvance word retrieval section 203. The relevance word 

m gs retrieval section 203, when the stopping point detection 

FIG. 7 is a block diagram showing a first configuration of si 8° al ' ra n f fe "f<? from «"* "WW P°, inl delec,in S 

the present invention. Referring to FIG. 7. the first configu- secUon J? 0N ' lh , e relevance word 

ration of the present invention includes a character entry 15 m f 10 mc ch "f tcr ^ °j lhe result from the 

device 1, a data processing unit 2 which operates due to «* w "~ e ™* "T^^ZSTK^i, 

programcontrol, a storing unit 3 for storing information, and ° ul P" ,,m * ,0 ,he . 0 " , P u, 4(STEPs A7,^). Whde when 

an output unit 4 consisting of a display oU a printer and JJ™* d , e ' ect,on s « nal J 5 0FF « ^ c £ a ™ ,er 

r code is outputted lo the output unit 4 as it is (STEP A9). 

The character entry unit 1 which comprises a tablet and so 20 N c ex,> U ! ere * ^'bcd the effect brought by the firs, 
forth, causes the storing unit 3 to store a stroke pattern which configuration. The first configuration of the present inven- 
ts a row of coordinate points sampled by fixed time interval. " on 03,1565 f*"™*™ «Hry to implement by using the 
. . ... . * . . . ,„, stopping point capable of setting within entry characters, 

The storing unit 3 comprises a stroke storing section 301 .uJ.lu.r~l,-. „r .u~ a . „ ,.. „i . „ . . 

. . ■ r . * thereby entry or the identification stroke is not required so 

and relevance word correspondence storing section 302. The ,. . ,. . _J ... . , . _ jL . . 

.... .•■,„,. . , «■ j 25 that the burden to the user us not frequent. Further, in the 

stroke stonngsect,on 301 storesastroke pattern transferred KCOgpitioa processing> it j, nol req uled to eliminate the 

from the character entry unit 1. The relevance word corre- We nfmcation aroke!^ 
spondence storing section 302 causes pair of relevance word 

and character code corresponding thereto to be stored Next, there is described the second configuration of the 

therein. 30 P rcscnt IDVent ' on referring to the accompanying drawing. 

The data processing unit 2 comprises a first stopping point mG 11 is a b!ock dwg™ni showing the second configu- 
detecting section 201, a character recognizing section 202, rall0D of the P«sent invention. Referring to FIG. 11, the 
and a relevance word retrieval section 203. The first stop- device of the second configuration of the present invention 
ping point detecting section 201 implements detection of ^chides a character entry unit 1, a datel processing unit 5 
slopping point concerning stroke pattern group, stored in the 35 which operates due to program control, a storing unit 6 for 
stroke storing section 301, before transferring signal for storm S information, and an output unit 4 consisting of a 
indicating detection result (hereinafter referring to stopping display means and printer and so forth, 
point detection signal) to the relevance word retrieval sec- 1° the second configuration, the character entry unit 1 and 
tion 203. The character recognizing section 202 implements the output unit 4 are the same as those of the first 
character recognition concerning the stroke pattern group 40 configuration, therefore the description thereof is omitted, 
stored in the stroke storing section 301. The relevance word The storing unit 9 comprises a stroke storing section 601. 
retrieval section 203, when the stopping point detection The stroke storing section 601 stores the stroke pattern 
signal from the first stopping point detecting section 201 is transferred from the stroke eliminating section 502. 
ON, separates a relevance word corresponding to the char- The data processing unit 5 comprises a second slopping 
acter code of the character recognizing section 202 from the 45 point detecting section 501, a stroke eliminating section 502, 
relevance word storing section 302. and a character recognizing section 202. The second stop- 
Next, operation of the first configuration of the present ping point detecting section 501 implements detection of the 
invention will be described referring to FIGS. 7 and 8. FIG. stopping point concerning the stroke pattern transferred 
8 is a flow chart showing operation of the first configuration from the character entry unit 1 and calculation of stopping 
of the present invention. I ne character entry unit 1 stores the 50 time, thus transferring the information (hereinafter referring 
stroke pattern which is the row of the coordinate points to modified information) in relation thereto to the stroke 
sampled with fixed time interval successively, in terms of eliminating section 502. The stroke eliminating section 502 
respective stroke of the inputted characters. When the stroke implements elimination of the stroke pattern including the 
pattern for one character is stored (STEP Al), the first stopping point, or elimination of the stroke pattern group 
stopping point detecting section 201 examines whether or 55 inputted until when the stroke pattern is inputted in accor- 
not the coordinate point having the same coordinate value dance with the correction information transferred from the 
exists continuously more than K pieces (K is value given second stopping point detecting section 501. The character 
beforehand) by way of the stopping point concerning the recognizing section 202 implements character recognition 
stroke pattern group stored in the stroke storing section 301, concerning the stroke pattern stored in the stroke storing 
when the coordinate point exists, making up the stopping 60 section 601. 

point detection signal to ON (STEP A3), while when the Next, operation of the second configuration of the present 

coordinate point does not exist, making up the stopping invention will be described referring to FIGS. 11, 12. FIG. 

point detection signal to OFF (STEP A4), thus transferring 12 is a flow chart showing operation of the second configu- 

the stopping point detection signal to tie relevance word ration of the present invention. The character entry unit 1 

retrieval section 203. The character recognizing section 202 65 transfers the stroke pattern which is the row of the coordi- 

implcmcnts recognition concerning the stroke pattern group nate points sampled with fixed time interval both to the 

stored in the stroke storing section 301 by using the recog- second stopping point detecting section 501 and the stroke 
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eliminating section 502 (STEP Bl). The second stopping stroke patterns PI, P2, and P3 concerning respective strokes 

point detecting section 501 examines whether or not the SI, S2, and S3 of the inputted characters arc stored in the 

coordinate points having the same coordinate value exist stroke storing section 301 successively (STEP Al). Since the 

continuously more than Kl pieces (Kl is the value given pen point stops moving at the start point of stroke SI during 

beforehand) by way of the stopping point concerning the 5 time period of two seconds, SO pieces of the coordinate 

stroke pattern transferred from the character entry unit 1 points from the top of the stroke pattern PI become the same 

(STEP B2), when the coordinate point does not exist, coordinate value. Consequently, since the first stopping 

making up the correction information to "no elimination", point detecting section 201 detects the coordinate points 

while when the coordinate point exists, obtaining the num- with the same coordinate value which continue more than 70 

ber of the coordinate points coming to be the stopping point JQ pieces by way of the stopping point, the starting point of the 

by way of stopping time T (STEP B3). When a plurality of stroke SI is detected as the stopping point, thus the first 

the stopping points exist, the maximum value of the number stopping point detecting section 201 makes up the stopping 

of the coordinate points which comes to be the stopping point detection signal to ON to transfer to the relevance 

points is regarded as the stopping time T. The second word retrieval section 203 (STEP A3). The character rec- 

stopping point detecting section 501, when the stopping time ]5 ognizing section 202 implements character recognition con- 

T is smaller than K2 (K2 is value given beforehand), sets the cerning the stroke pattern group {PI, P2, P3} stored in the 

correction information to "stroke elimination", while when stroke storing section 301, thus transferring the character 

the stopping time T is larger than K2, sets the correction code of the recognition result to the relevance word retrieval 

information to "character elimination" (STEP B4). The section 203 (STEP A5). The relevance word retrieval section 

correction information is transferred to the stroke eliminat- 2Q 203, if "N" is obtained by way of the character code of the 

ing section 502. The stroke eliminating section 502, when recognition result, since the stopping point detection signal 

the correction information is "no elimination", causes the from the first stopping point detecting section 201 is ON, 

stroke pattern transferred from the character entry unit 1 to separates the relevance word corresponding to the character 

be stored in the stroke storing section 601 (STEP B6), while code "N" from the relevance word storing section 302. As a 

when the correction information is "stroke elimination", ^ result, 44 NEC corporation" is separated by way of the rel- 

causing the stroke pattern transferred from the character evance word to be outputted to the output unit 4 (STEPs A7, 

entry unit 1 to be eliminated, thus not storing in the stroke A8). 

storing section 601 (STEP B5). The stroke eliminating Next, operation of one embodiment of the second con- 

section 502, when the correction information is "character figuration will be described in detail referring to FIGS. 11, 

elimination", eliminates whole of the stroke pattern trans- ^ 12, and 13. FIG. 13 is a view showing an entry example of 

ferred from the character entry unit 1 and the stroke pattern mc second configuration of the present invention. In the 

group stored in the stroke storing section 601, thus termi- second stopping point detecting section 501, there is sup- 

nating processing. When the stroke pattern fior one character posed that K is given by way of Kl-80, K2-160 beforehand, 

is stored in the stroke storing section 601 (STEP B7), the There is supposed that the strokes S4, S5, S6, S7, and S8 

character recognizing section 202 implements recognition 35 shown in FIG. 13 are inputted successively. There is sup- 

concerning the stroke pattern group stored therein (STEP posed that at the time of entry, there is supposed that a pen 

A5). The character recognizing section 202 is the same as point stops moving at the end point of the stroke S6 during 

that of the first configuration, therefore detailed description t j mc 0 f tnrcc seconds shown by TP2 of FIG. 13, while 

is omitted The output unit 4 receives to output the character al another point a pen point does not stop, 

code of the recognition result of the character recognizing 4Q ^ characler entry uml x lran sfers the stroke pattern P4 

section 202 (STIEPB8). which fa ^ row of lhe ^,0^^^ ob^ed bv 

There is described the effect brought by the second sampling with the time period of 0.025 seconds concerning 

configuration of the present invention. The device of the me slroke s4 y^fo to the second stopping point detecting 

second configuration of the present invention causes elimi- section 501 and the stroke eliminating section 502 (STEP 

nation of the stroke or character to be implemented by using 45 Bl). The second stopping point detecting section 501 detects 

stopping point which is capable of setting within the entry coordinate point having continuously the same coordinate 

stroke, therefore entry of the identification partial stroke is value more than 80 pieces by way of the stopping point, 

not required so that the burden of the user is not much. However, since there does not exist in the stroke pattern P4 

Next, operation of one embodiment of the first configu- such coordinate points, the slopping point is not detected, 
ration of the present invention will be described in detail 50 thus the second stopping point detecting section 501 trans- 
referring to FIGS. 7, 8, 9 and 10. FIG. 9 is a view showing fers the correction information to the stroke eliminating 
an entry example of the first configuration of the present section 502 by way of u no elimination". The stroke elimi- 
invention. FIG. 10 is a view showing an image of the data nating section 502, since the correction information is "no 
stored in the relevance word correspondence storing section elimination", stores the stroke pattern P4 transferred from 
302 of the first configuration of the present invention. 55 the character entry unit 1 in the stroke storing section 601 

In the first stopping point delecting section 201, there is (STEP B6). The same operation to the stroke S5 is 

supposed that K is given by way of K»70. In the relevance implemented, thus the stroke pattern P5 concerning the 

word correspondence storing section 302, for example, a stroke S5 is stored in the stroke storing section 601. 

pair of the character code and the relevance word as shown Next, the processing concerning the stroke S6 is implc- 

in FIG. 10 is stored. There is supposed that the characters 60 mented. In the slroke S6, since the pen point stops the time 

consisting of strokes SI, S2, and S3 shown in FIG. 9 are period of three seconds at the end point, the coordinate 

inputted. At the time of entry, there is supposed that a pen points of 120 pieces from the end of the stroke pattern P6 

point stops moving at the start point of the stroke SI during concerning the stroke S6 obtained by the character entry unit 

time period of two seconds shown by TP1 of FIG. 9, while 1 become the same coordinate value. Consequently, the 

al another point a pen point does not stop. $j second stopping point detecting section 501 detects the end 

Sampling is implemented in such a way that sampling point of the stroke S6 by way of the stopping point (STEP 

period of the character entry unit 1 is set to 0.025 sec, the B2). The stopping time T becomes 120, thus T meets T<K2 
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so that the second stopping point detecting section 501 
transfers the correction information to the stroke eliminating 
section 502 by way of "stroke elimination". The stroke 
eliminating section 502, since the correction information is 
"stroke elimination'', eliminates the stroke pattern P6 trans- 5 
ferred from the character entry unit l t thus not storing in the 
stroke storing section 601 (STEP B5). 

Successively, the strokes S7, S8 are inputted, the stroke 
patterns P7, P8 concerning respective the strokes S7, S8 
similar to the strokes S4, S5, are stored in the stroke storing 1Q 
section 601. The stroke pattern P8 is stored therein (STEP 
B7), before the character recognizing section 202 imple- 
ments the character recognition concerning the stroke pat- 
tern group {P4, P5, P7, P8} stored in the stroke storing 
section 601 (STEP A5), thus transferring the character code 
of the recognition result to the output unit (STEP B8). 15 

In the first configuration, there is described the relevance 
word retrieval section by way of specified operation section 
for example, and the second configuration, there is described 
the stroke eliminating section by way of specified operation ^ 
section for example, however, the present invention is not 
restricted by these configurations. It is capable of thinking 
change of character category or change of dictionary instead 
of these configurations by way of specified operation sec- 
tion. 25 

In the first and the second configurations, it causes control 
of operation to be described by using one stopping point or 
existence of the stopping point. However, it is suitable that 
a plurality of stopping points are in use for controlling 
operation. For example, in the case of the first configuration, ^ 
it causes a plurality of relevance word according to one 
character code to be stored in the relevance word correspon- 
dence storing section, thus it is capable of selecting the 
relevance word which is separated due to the number of the 
stopping points. In the case of the second configuration, it is 35 
capable of controlling the number of stroke pattern to be 
eliminated among the stroke pattern group stored in the 
stroke storing section according to the number of the stop- 
ping points. 

It is also capable of controlling above described operation 40 
by using position of the stopping point such as start point or 
end point of the stroke or stopping time instead of the 
number of the stopping point. In the second configuration, 
two values of Kl, K2 are in use for threshold value of the 
stopping point, however, it is suitable to control operation by 45 
using more than three values. In the first and the second 
configurations, the threshold value concerning the stopping 
time T is constant, however, it is capable of varying in 
accordance with writer or writing speed. For example, when 
the writing speed is high, it causes the threshold value to be $0 
set to small value, while when the writing speed is low, it 
causes the threshold value to be set to large value according 
to the writing speed. 

The stopping points are coordinate points having the same 
coordinate value, however it is capable of making up the 55 
coordinate points which have the coordinate value within 
certain prescribed limits. 

It is unnecessary to limit on the citation document (1) in 
regard to the character recognizing method of the character 
recognizing section 202, for example, it is suitable to use the 60 
character recognition method of "Stroke Order Free On- Line 
Handwritten Character Recognition Algorism" in [Paper of 
The Institute of Electronic and Communication Engineers] 
\bL J65-D No. 6 (1982, June) pp 679-686. Further, it is not 
necessarily to implement character recognition processing. &s 

As described above, the online character entry device 
according to the present invention, it causes specified opera- 



tion such as the abbreviation entry or elimination of a stroke 
or character to be implemented simply. The reason why 
these operations are implemented by using the stopping 
points which is capable of setting during character entry 
instead of using the identification stroke, the identification 
partial stroke, the button switch and so forth. 

Further, the online character entry device according to the 
present invention, increasing of processing amount is not 
much. The reason why detection of the stopping point is 
capable of implementing by only counting the coordinate 
points having the same coordinate value, thereby, processing 
amount is not much in comparison with detection of the 
identification stroke or the identification partial stroke. 

Furthermore, the online character entry device according 
to the present invention, stable operation is implemented. 
The reason why it is not necessary to detect the identification 
stroke with unstable shape or the identification partial stroke 
with the same. 

While preferred embodiments of the invention have been 
described using specific terms, such description for illustra- 
tive purpose only, and it is to be understood that changes and 
variations may be made without departing from the spirit or 
scope of the following claims. 

What is claimed is: 

1. An online character entry device comprising: 

a stopping point detecting section which detects a stop- 
ping point of an abbreviation entry from which a pen 
point does not shift during a prescribed lime; 

a character recognition section which implements char- 
acter recognition of said abbreviation entry to form a 
recognition result; and 

an abbreviation retrieval section which retrieves a word 
corresponding to said recognition result when said 
stopping point is detected. 

2. An online character entry device as in claim 1, wherein 
said stopping point of said abbreviation entry is delected 
within a stroke of said abbreviation entry. 

3. An online character entry device comprising: 

a stopping point detecting section which detects a stop- 
ping point of an abbreviation entry from which a pen 
point does not shift during a prescribed time period and 
measures a stopping time of said pen point; 
■■ a character recognition section which implements char- 
acter recognition of said abbreviation entry to form a 
recognition result; and 
an abbreviation retrieval section which retrieves a word 
corresponding to said recognition result when said 
stopping point is delected. 

4. An online character entry device as in claim 3, wherein 
said slopping point of said abbreviation entry is detected 
within a stroke of said abbreviation entry. 

5. An online character entry device comprising: 

a character entry unit for receiving an abbreviation entry 
which includes a row of coordinate points sampled 
within a prescribed time interval; 
a storing unit including: 

a stroke storing section for storing said abbreviation 
entry transferred from said character entry unit, and 
a relevance word correspondence storing section for 
storing a relevance word and a character code which 
corresponds to said relevance word; 
a data processing unit including: 
a stopping point detecting section which detects a 
stopping point from which a pen point does not shift 
during a prescribed lime period of said abbreviation 
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entry stored in said stroke storing section, thereby 
producing a stopping point detection signal in 
response to said detected stopping point, 

a character recognizing section which implements char- 
acter recognition of said abbreviation entry stored in 5 
said stroke storing section and transforms said abbre- 
viation entry into said character code, and 

a relevance word retrieval section which retrieves said 
relevance word corresponding to said character code 
of said character recognizing section from said rel- 10 
evance word correspondence storing section; and 
an output unit including a display that displays said 

relevance word and a printer. 

6. An online character entry device comprising: 

a character entry unit for receiving a stroke pattern which 15 
includes a row of coordinate points sampled within a 
prescribed time interval of an inputted character; 
a storing section including: 
a stroke storing section, and 2Q 
a relevance word correspondence storing section for 
storing a relevance word; 
a data processing unit including: 
a stopping point detecting section which detects a 
stopping point from which coordinate points of said 2 s 
row of coordinate points have the same coordinate 
value within said time interval and calculates a 
stopping time of said stroke pattern transferred from 
said character entry unit to produce correction infor- 
mation in response to said detected stopping point, 3 q 
a stroke eliminating section which eliminates one or 
more portions of said stroke pattern according to said 
correction information transferred from said stop- 
ping point detecting section and stores the resulting 
stroke pattern of said elimination in said stroke 35 
storing section, 
a character recognition section which implements char- 
acter recognition of said resulting stroke pattern 
stored in said stroke storing section to produce a 
recognized pattern; and 40 
a relevance word retrieval section which retrieves a 
relevance word corresponding to said recognized 
pattern from said relevance word correspondence 
storing section; and 

an output unit including a display that displays said 45 
relevance word and a printer. 

7. A character entry method comprising the steps of: 
storing a stroke pattern which includes a row of coordi- 
nate points sampled within a prescribed time interval; 

examining whether coordinate points of said row of 50 
coordinate points having the same coordinate value 
exist continuously within said stroke pattern during 
said prescribed time period; 

setting a stopping point detection signal to ON when said 55 
coordinate points having the same coordinate value 
exist; 

setting a stopping point detection signal to OFF when said 
coordinate points do not exist; 

implementing recognition of said stroke pattern via a 60 
recognition system wherein a representative stroke 
obtained due to clustering of directional characteristics 



and positional characteristics of said stroke pattern is 
used to produce a recognition result; 

retrieving a relevance word corresponding to said recog- 
nition result and outputting said relevance word when 
said stopping point detection signal is ON; and 

outputting said recognition result when said stopping 
point detection signal if OFF. 

8. A character entry method comprising the steps of: 
obtaining: a stroke pattern which includes a row of 

coordinate points sampled within a constant time inter- 
val; 

examining whether coordinate points of said row of 
coordinate points having the same coordinate value 
exist continuously within said stroke pattern during 
said time interval; 

setting correction information to "no elimination" when 
said coordinate points do not exist; 

determining a stopping point based on the number of the 
coordinate points within a stopping time T when said 
coordinate points exist; 

setting correction information to "stroke elimination" 
when said stopping time T is smaller than a predeter- 
mined value; 

setting correction information to "character elimination" 
when said stopping time T is larger than said predeter- 
mined value; 

implementing recognition of said stroke pattern when said 
correction information is "no elimination"; 

eliminating a portion of said stroke pattern when said 
correction information is "stroke elimination" to pro- 
duce a stroke eliminated pattern; implementing recog- 
nition of said stroke eliminated pattern; and retrieving 
a word corresponding to said stroke eliminated pattern 
when said stopping point is determined; and 

eliminating all of said stroke pattern when said correction 
information is "character elimination". 

9. An online character entry device comprising: 

a stopping point detecting section which detects a stop- 
ping point of a stroke pattern from which a pen point 
does not shift during a prescribed time within a stroke 
of said stroke pattern; 

a character change category section which changes from 
one character category to another character category in 
response to said detection of said stopping point; and 

a retrieval section which retrieves a character from said 
character change category section that corresponds to 
said stroke pattern. 

10. An online character entry device comprising: 

a stopping point detecting section which detects a stop- 
ping point of a stroke pattern from which a pen point 
does not shift during a prescribed time within a stroke 
of said stroke pattern; 

a dictionary change section which changes from one 
dictionary to another dictionary in response to said 
detection of said stopping point; and 

a retrieval section which retrieves a character from said 
dictionary change section that corresponds to said 
stroke pattern. 
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